Introduction
Anaphylaxis is a commonly seen problem in the emergency department (ED) . The onset and clinical course are variable. Often, the patient is initially seen with erythematous and pruritis wheal formation that progresses to urticaria and angioedema. Other non-specific symptoms such as dizziness, nausea, vomiting, and diarrhea may also be found. For severe anaphylactic reactions with lifethreatening conditions such as upper airway obstruction related hoarseness, dysphonia, or difficulty swallowing and lower airway obstruction related wheezing and chest tightness possibly occurred. In the treatment of anaphylaxis, epinephrine is often underused due to variably adverse effects (cardiac arrhythmia, cardiac ischemia, coronary artery spasm) whereas antihistamines and corticosteroids are often relied on as first line agents.
Here we present a case of transient atrial fibrillation (AF) with cardiac ischemia after mis-dilution by the nurse using epinephrine in treating intractable urticaria. He was successfully resuscitated with 12.5 mg labetalol intravenous (i.v.) bolus, and the electrocardiogram (ECG) rhythm returned to normal sinus rhythm. He recovered after an 11-hour ED observation.
Case report
A 19-year-old man suffered from skin itching and Urticaria is a systemic allergic reaction leading to wheal formation with skin itching. Occasionally we come across some intractable cases, in which we may administrate epinephrine infusion besides steroid and anti-histamine. A 19 year-old man suffered from intractable urticaria for 2 days, although anti-histamine and steroids were used. Titration of adrenaline was considered in the treatment of intractable urticaria. He was administrated 1 mg epinephrine intravenous bolus due to mis-dilution by the nurse. Transient atrial fibrillation with cardiac ischemia occurred. After 12.5 mg labetalol i.v., and 11-hour observation in the emergency room, he gradually recovered to normal sinus rhythm without ST-T change. In the past, ventricular tachycardia, hypertension, chest pain, pulmonary edema, the need to intubate, renal failure requiring renal transplant, coronary artery spasm, myocardial ischemia/infarction and hypokalemia have been reported after mis-diluted or excessive doses of epinephrine in treating anaphylaxis. To our knowledge, our case is the first worldwide to describe transient atrial fibrillation after epinephrine overdose, and the patient was successfully resuscitated by 12.5 mg labetalol. It is important to know how to rescue accidental epinephrine intravenous injection patients. skin rashes that were noted for two days. He went to the ED for help yesterday, but the symptoms flared up again this morning. On arrival to our ED, he had no shortness of breath. He received an intramuscular injection of diphenylhydramine 30 mg, and 4 mg i.v. betamethasone yesterday, but the rashes reappeared. Oral medications with 60 mg fexofenadine twice daily and 5 mg prednisolone four times a day were also prescribed to him. Owing to the sustained skin rashes, 30 mg diphenylhydramine i.v. every six hours, 40 mg methylprednisolone i.v. every six hours, and 10 mg chlorpheniramine were administrated.
Prescription of 1 mg epinephrine in 500 mL normal saline i.v. infusion every 30 mL per hour was applied to treat the intractable urticaria. The nurse mis-applied the epinephrine as 1 mg i.v. push, and then the young man screamed. He was experiencing sudden chest pain with palpitations.
Pallor in his extremities and face were also found. At that time, the systolic blood pressure was taken as 166 mmHg, and the heartbeat was 126 per minute. Electrocardiogram (ECG) (Figure 1 ) showed atrial fibrillation with rapid ventricular response, and depressed ST segment indicating cardiac ischemic change over the leads V4, 5, 6. We monitored (ECG, blood pressure, pulse-oxymeter) him closely and gave 12.5 mg labetalol i.v., and then he gradually relaxed. Blood tests were within the normal limits except the troponin-I level (1.00 ng/mL, normal <1.0). After 11 hours of observation, he was discharged with remission of rashes, no more chest pain, and stable vital signs (blood pressure=102/63; heartbeat 83 per minute).
Discussion
Anaphylaxis is the reaction from the invasion of an antigen into the body which initializes a hypersensitive reaction typically medicated by immunoglobin E (IgE) Symptoms of anaphylaxis ranged variably from itching skin to death. When anaphylactic patients have lifethreatening conditions such as upper airway obstruction related hoarseness, dysphonia, or difficulty swallowing and lower airway obstruction related wheezing, chest tightness, and shock, epinephrine should be given [1] . The initial adult dose ranges from 0.3 mL to 0.5 mL of a 1:1 000 dilution (0.3 to 0.5 mg) subcutaneously or intramuscularly [2] . The dose of epinephrine can be repeated every 10 to 15 minutes as necessary up to a maximum of 1 mL (1 mg) dose.
Intravenous administration of epinephrine is seldom used in treating urticaria due to adverse effects such as increased systolic and diastolic blood pressures with the risk of intracerebral bleeding, increased myocardial oxygen consumption inducing myocardial infarct or ischemia, and myocardial arrhythmias including ventricular fibrillation. There are some articles that have mentioned inappropriate administration of epinephrine related complications in treating anaphylaxis such as ventricular tachycardia, hypertension, chest pain, pulmonary edema, the need to intubate with ICU admission, renal failure requiring renal transplant, myocardial ischemia or infarction and hypokalemia [3] [4] [5] . To our knowledge, our case is the first one in the world describing AF after epinephrine overdose in treating urticaria, although it happened due to misdilution by the nurse in charge.
AF is the most commonly encountered arrhythmia in clinical practice resulting from the absence of coordinated atrial systole. Multiple reentrant electrical wavelets that move randomly around the atria lead to AF. When the ventricular rate exceeds 100 per minute, a situation of AF with rapid ventricular response occurs and could lead to decompensation in the form of either myocardial ischemia or leading to congestive heart failure (CHF). Risk factors for AF include age, male sex, long-standing hypertension, valvular heart disease (VHD), left ventricular hypertrophy (LVH), coronary artery disease (CAD), diabetes mellitus, smoking, and any form of myocarditis. In children, AF is not commonly seen except after cardiac surgery [6] . In our case, epinephrine triggers multiple reentrant electrical wavelets and moves randomly around the atria leading to AF.
In the treatment of urticaria, the dose of diphenhydramine is 1 to 2 mg/kg or 25 to 50 mg/dose, which should optimally be given parenterally to counteract histamine induced vasodilation. Corticosteroids have many theoretical benefits including prevention or shortening the duration of protracted reactions, particularly those associated with bronchospasm. Steroids may take up to 4 or 6 hours to take full effect. If the antihistamines and steroids, and initial i.v. epinephrine dose do not work to treat urticaria, the epinephrine infusion should initially be titrated with a rate at 1 毺 g/min, which can be increased to 2 to 10 毺 g/ min [4] . Electrocardiographic monitoring is mandatory if epinephrine is given intravenously. After all, these adverse outcomes may be more likely to occur when the i.v. epinephrine has been given too rapidly, inadequately diluted, or in excessive doses [2] . Before injection of epinephrine, the nurse should check the physician's instructions and follow them prudently.
Conclusion
In conclusion, as discussed previously, epinephrine, along with stabilizing measures, such as oxygen and fluids, are well assumed as first line treatments in anaphylaxis.
Epinephrine route, dose, and concentration should be determined according to the status of the patient. Steroids, antihistamines, and H2 blockers can be considered as second line treatments. An intra-muscular dose of epinephrine is generally recommended to administrate initially. If additional epinephrine is required, a controlled intravenous infusion might be safer than intravenous bolus administration [7] . Before administration of epinephrine, the nurse should check the physician's instructions and follow them prudently, and prepare ECG monitoring for the patient. It is important to know how to rescue accidental epinephrine intravenous injection patients.
